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ABSTRACT
Management of recurrent pleural effusions can be challenging and may require multiple modalities for treatment. Advanced
image guidance with ultrasound or computed tomography is often useful for increased accuracy. We demonstrate a novel appli-
cation of a percutaneous image-guided technique using electromagnetic navigation to successfully place thoracostomy tubes.
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P
ostoperative pleural effusions are common after
cardiac surgeries. They may require multiple thor-
acenteses and/or video-assisted thoracoscopic
surgeries (VATS). We present a case of recurrent

left-sided pleural effusions after cardiac surgery with success-
ful placement of thoracostomy tubes using electromagnetic
navigation technology.

CASE REPORT
A 72-year-old man with chronic obstructive pulmonary

disease, obesity, myocardial infarction, and a history of
coronary artery bypass grafting (CABG) presented to the pul-
monary clinic for evaluation of post-CABG recurrent left-
sided loculated pleural effusions. His symptoms included
persistent left upper quadrant abdominal and pleuritic pain
and dyspnea on exertion. The patient had had multiple
unsuccessful left thoracenteses and left-sided VATS with
pleurodesis. Computed tomography (CT) of the chest
revealed a right free-flowing pleural effusion and left apical
and basal loculated pleural effusions.

Due to suboptimal ultrasound views on the left side
(related to scar tissue and body habitus), we opted to pursue
placement of a left apical (second intercostal space, midclav-
icular line) and left basal (seventh intercostal space, mid-
scapular line) 14 French pigtail thoracostomy tube using the
Spin SystemTM (Veran Medical Technologies, St. Louis,
MO) electromagnetic navigation software and SPiN PercVR

(Figures 1a, 1b). Talc pleurodesis was done with 5 g of sterile
talc administered through each of the thoracostomy tubes,
left in place for 30 minutes, and subsequently suctioned out.
Pleural fluid analysis of both pockets showed a lymphocytic
transudative fluid with negative bacterial, fungal, and myco-
bacterial cultures and no evidence of malignancy on cytologic
analysis. A follow-up chest radiograph revealed trapped lung
in the left apex (Figure 1c). The left apical chest tube was
removed 4 days later, and the left basal chest tube was
removed 7 days later after no drainage was noted for 24
hours. The left apical pleural effusion did not completely
resolve. The patient was discharged without complications.

DISCUSSION
The diagnosis and management of pleural effusions can

be very challenging. They require a thorough analysis of the
characteristics of each individual patient, along with the
radiologic/ultrasound features of the effusion. If the effusion
is large enough or associated with symptoms, usually a diag-
nostic and/or therapeutic thoracentesis will be needed to dif-
ferentiate the specific etiology of the effusion. This may lead
to further procedures if the effusion is causing significant
symptomatology or is related to infection, malignancy, or
postoperative or structural abnormalities.1

Pleural effusions may require multiple interventions such
as thoracentesis, thoracostomy tube placement, chemical or
mechanical pleurodesis, thoracoscopy, and VATS, with or
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without decortication.2 The standard method of tube place-
ment should be attempted using ultrasound, but if image
quality and acquisition are poor, then alternate modalities
should be explored. Nontraditional uses of technology to
drain pleural effusions have included endobronchial ultra-
sound.3 Placing a thoracostomy tube using image guidance
in cases of loculated pleural effusions can help avoid malposi-
tioning of the tube.4 Limitations of this technology relate to
its cost and the need for specialized procedural experience
when comparing it to other modalities used to place thora-
costomy tubes. With increased training and individualized
application of this technology, cost-effectiveness can be
improved.

Electromagnetic navigation technology in the lung, intro-
duced in the 1990s, allows for the creation of virtual three-
dimensional bronchial images based on a preprocedural CT
chest scan.5 An extended working channel with a sensor at
the tip extends from the bronchoscope, allowing access using
virtual reality. It has been routinely used for biopsy of lung
lesions, fiducial marker placement, pleural dye marking, and
lymph node biopsy. It has even been reported in one case to
localize and remove a foreign body.6 The guidelines of the
American College of Chest Physicians recommend electro-
magnetic navigation bronchoscopy with a 1C recommenda-
tion grade for peripheral lung lesions that are difficult to
access with traditional bronchoscopy.7

In regards to percutaneous introduction of a thoracos-
tomy tube, the electromagnetic software can be used to align
placement with the patient’s anatomy by uploading a prepro-
cedural imaging study (navigation protocol) into the plan-
ning software. The location board is placed underneath the
patient, and location pads are placed on the patient’s chest to
define the sensing area. A trackable percutaneous needle is
then calibrated and can subsequently be used to identify the
proper trajectory for the thoracostomy tube placement.

The management of recurrent pleural effusions can
require multiple interventions. To our knowledge, this is the

first case of electromagnetic navigation for percutaneous
thoracostomy tube placement for a complicated pleural effu-
sion, representing untapped potential for electromagnetic
navigation. More studies are required to clearly establish an
advantage of this method compared to ultrasound or conven-
tional CT-guided placement by interventional radiologists.
Applications of electromagnetic navigation can be expanded
beyond the traditional—to include tube thoracostomy place-
ment and other modalities including rib plating,8 without
being limited to chest interventions.
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Figure 1. Electromagnetic navigation plan for thoracostomy tube placement of (a) left apical and (b) basal loculated effusions. (c) Chest x-ray showing suc-
cessful placement of left apical and basal thoracostomy tubes (arrows) and left apical pneumothorax from trapped lung (�).
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